= T
<] |
@ CONTRACTOR REPORT ARLCD-CR-80049
15 |
(@)
<> ENGINEERING GUIDE FOR FIRE PROTECTION AND DETECTION SYSTEMS °
S0 AT ARMY AMMUNITION PLANTS )
=
VOLUME |

SELECTION AND DESIGN

LOUIS JOBLOVE '
MANUEL AVELAR D I |< :
NORVAL DOBBS
AMMANN & WHITNEY SR ELECTE
TWO WORLD TRADE CENTER & FEB 1 81981 ¢ [
NEW YORK, NEW YORK 10048 e D

LEONARD FRANK B
ARRADCOM

DECEMBER 1980 ;

US ARMY ARMAMENT RESEARCH AND DEVELOPMENT COMMAND

LARGE CALIBER
WEAPON SYSTEMS LABORATORY
DOVER, NEW JERSEY

PRI S




-

-

The views, opinions, and/or findings contained in
this report are those of the author(s) and should
not be construed as an official Department of the
Army position, policy or decision, unless so
designated by other documentation.

Destroy this report when no longer needed. Do
not return it to the originator.

The citation in this report of the names of
commercial firms or commercially available
products or services does not constitute official
endorsement or approval of such commercial
firms, products, or services by the United States
Government.

D e ah ke



Best Available Copy

L . -
SECURITY CLASSIFICA T - o © s o W.er Date Entersd) S K
REPORT Din . MENTATION PAGE BEFORE COMPL ST ORM
1. REPORT NUMBER ' 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMSER
’
CONTRACTOR REPORT  2~L . L-IR-80049 7 ']l) t,§679:§—k>9Q9

4 TITLE (and Subtttle) 3. TYYPE OF REPORT & PERIOD COVERED

ENGINEERING GUIDE FOR FTKE PROTECTION AND DETECTION
SYSTEMS AT ARMY AMMUNITION PLANTS - VOLUME I,
GFLFCTION AND DESIGN 6. PERFORMING ORG. REPORT NUMBER

L AUTHC 9. 8 CONTRACT OR GRANT NUMBER(s)

¢ Louls ohlove, Manuel Avelar, and Nctval Dobbs

Vidrana L Whitney)

'i cooard Frank  (AKRADCOM) i DAAK 18-78-D-01007 ,,. -~

& bthe. HMING ONGANITATION WANME AND ADDRESS T ] V0 PROGRAM ELFMENT FPHOJECT, TASK

I ane & Whitney,”Consulting Engineers AREA & wORY 0" MBERS

Two World Trade Center

lew York, NY 10048

11. CONTROLLING OFFICE NAME AND ADDRESS i RESORT DATE T
ARKADCOM, TSD. - Lecember 980

ATTN: STINFO (DRDAR-TSS) f vy WwEEROF Faces T ]
hover, NJ 07801 ! 143

1
VT2 MONITORING AGENCY NAME & ADDRESS(I! d!tferen? fram Contrctling Otfice, | °% ¢ GURITY CLASS (cf this report)

ARRADCOM, LCWSL
Energetic Svstems Process Divicion (WDAR-1CH-M) UrioTessified

Dover, NJ 07801 e T ECL_ACiFICATION/ DOWNGRADING
SCHEGULE

V6 LIS, RIEL TION 27 8 s ut NT (a1 tS1a Bepart

Liproved for | ohE o reliase; distribution unlimited.

.

/

17. GISTRIBUTION STATEMELNT (of the abeiract entered In Hlock 20, {{ different from Repart)

18. SUPPLEMENTARY NOTES

'3, KEY WoRDS (Fantinue on reveres side I necensary and Identlfy Ly block number)

Fire protection and detection Tersonnel protection
Fire extinguishing systems Propagation of fire
“ri~matic sprinkler systems Propagation of explosion
T-Tuge systems :

“videned fire curtains .

e e oo

76 ALSTRAGT (Carrtfaue an reverss side i neceveary n:d-lé_a;;il; —by_brtc:;t.‘;vumb-r)
This 1eport presents guidelines for the design of fire protection systems for
use in Army Ammunition Plants. Reference is made to existing published standards
for {ire protection systems and applications of standard and specialized systems.
Also presented are approaches to estimating fire protection systems cost.

N

- P Y

DD 122:-7) 1473 EDITION OF 1 HOV €315 OUSOLETE UNCLASSTETED

e CUTTY CLASSIFICATION OF TRIS PAGE (When Dats Entered)

e S



FOREWORD

This is Volume I of a two-part report which assembles into
one document basic guidelines and criteria for the design and
testing of fire protection and detection systems for use at Army
Ammunition Plants. Volume I covers ''Selection and Decsign' and

Volume II covers "Testing' of such systems. The report is intended
to serve as a guide for:

1. Managers of plant modernization and expansion programs.
2. Managers of plant safety divisions.
3. Plant fire protection personnel including designers.

4, Other interested Department of Defense fire protection
personnel,

5. Architect/Engineer firms involved in the design of
facilities for Army Ammunition Plants.

The report places particular emphasis on the "hardened water
curtain', which is a blast-resistant fire protection system developed
by the Energetic Systems Process Division of the Large Calibter Weapon
Systems Laboratory of ARRADCOM for installation in ramps which connect
adjoining buildings. A hardened water curtain combines elements of
ultra high-speed deluge systems with special piping configurations,
‘and its primary purpose is to reduce the possibility of propagation
of fire and explosion from building to building. The report also
provides guidelines for conventional fire protection systems.

Reference is made in the report to existing publications of the
National Fire Protection Association and governmental and insurance
agencies which should be conformed to as applicable, and procedures
are outlined for estimating costs for fire protection systems.

In any program for installation of fire protection systems in
new or revamped facilities, or for upgrading of existing fire protection,
priorities should be established in order to achieve maximum benefit
with the available funds. Determining such priorities will require a
hazards evaluation of the component areas of the facility, including
considerations of personnel exposure, operations critical to production,
and dollar value of structures and equipment.
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SUMMARY

This report is a compilation of basic quidelines and
criteria for the design of fire protection and detection systems
at Army Amaunition Plants.

The section on “ite Water Supply presents general criteria
for water supply and distribution systems for fire protection
largely by reference to existing publications. Guidelines
peculiar to armunition facilities, such as limitations of hydrant
usage and a method of limiting loss of main pressure due to line
rupture are also included in this section.

The section on Extinguishing Systems briefly describes
conventional automatic sprinkler and spray systems, Halon
systems, carbon dioxide systems, hose systems and portable fire
extinguishers. Reference is made to existing publications for
design requirements, and discussion of applications for the
various systems in munitions facilities is included.

The following two sections on Detection Systems and Power
Supply provide an overview of available fire detection systems
and special requirements for the electrical supplies for such
installations, with reference wade to applicable publications.

The section titled “Systems for Special Hazards" describes
ultra high-speed deluge systems, their applications in munitiovns
facilities, basic guidelines for thexr design, and some of their

r_linntat!ons.

The settion on Nardened Water Curtains describes a new

concept which uses a modified ultra high-speed deluge system

designed to resist the effects of explosions and prevent the
spread of  fire through connecting ramps, Guidelines are
presented for the application and design of these systems, and
there is additional discussion of the use of rate-of-flow devices
to limit loss of pressure in the water supply mains in the event
of line rupture, A classification of fire protection levels

~achievdable through the wuse of hardened water curtains and

rate-of-flow devices is defined. Finally, to illustrate an
approach  to selectung appropriate protection levels, the
reasoning used in selection of such levels for a melt/pour
:acilnty at Lone Star AAP is outlined and sumnarized in tabular
ordl, - ’

The section on Analysis of Fire Protection Requirements
provudes a  brief descvatlon of -the relationship between

“1-




considerations of hazard probability and severity, and
determination of the extent of the fire protection systems that
should be provided for a particular facility.

The last section of the report titled "System Costing"
provides a summary of major items to be considered in estimating
costs for fire protection systems, and concludes with a
tabulation of these items and typical applications for the
varius types of systems.

The appendices are compilations of catalog materials showing
some representative examples of various types of fire protection
and detection systems and equipment,




it ssg ey

INTRODUCTION

Background

Fire represents a major hazard to both personnel end facilities
of Army Ammunition Plants, In past incidents, fires have resulted
in initiation of explosions which have caused loss of life and have
produced secondary fires that spread from one building to another via
interconnecting ramps and/or secondary explosions. To abort explosive
propagation and minimize the spread of fires, fire protection systems
of varying design are utilized. These systems may be limited to
individual operations, encompass entire buildings, and/or extend
botween buildings.

Present methods of design of fire protection systems for munitions
plants are generally bared upon the standards given in National Fire
Codes (Ref 1) as published by the National Fire Protection Association
and other design manuals as published by various depariments of the
Department of Defense. Although the dats given in these publications
are extremely useful, they do not always apply specifically to many
of the problems encountered in the design of munitions facilities.
Therefore, a study was performed to evaluate those areas where more
specific information is required and to assemble into one report all
related design criteria. This study was performed by the Energetic
Systerns Process Division of the Large Caliber Weapon Systems Laboratory,
ARRADCOM, as part of its overall "Engineering Support Progran" for the
Manager of Production Base Modernization and Expansion. This report,
vhich was propared with the assistance of Ammann § Whitney, Consulting
Engineers, summarizes the results of the study and presents recounended
criteria for the design of fire protoction systess.

Purpose and Objective

The overall purpose of the study was to mssemble into one report
reconmended design criteria for fire protection systess as used in the
design of Army Assunition Plants. The cbjectives of the study are
sunnarizcd below: :

1. To present specialized as well as conventional systems
and equipment to be used for fire protection; and

2. To prescnt a metliod of system costing.

-3-
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Format and Scope of Report

The following two sections describe the fire protection
equipment required for site water supply and extinguishing
systems, The next two sections describe fire detection eguivment
and power supply criteria. These sections are followed by a
section on systems for special hazards, a section on harcened
water curtains, and a section on the relationship between
preliminary hazard analysis and fire protection requirements.
The last section presents data relating to systems costing. The
appendices contain reproductions of various fire protection and
fire detection equipment. ,

The data presented in this report will permit the selection
of various systems and ossociated equipment needed for the desiyn
of the various fire protection systems; whereas the costing data
provides a listing of those items required for est1mat1ng Lh@
cost of the various systems.

Since future standards of measurement in the United. States

-will be based upon the S Units {International System of Units)

rather than the United States System now in use, all weasurements
presented in this report will conform to those of the S! System.
However, for those persons not fully familiar with the S1 Units,
United States -oquivalent units are presentgd in parentheses
adjacent to the SI Units, 4




SITE WATER SUPPLY

General

Contained in this section are criteria for sources and
distribution systems supplying water for fire protection
systems. The codes, standards and other documents referred to
should be considered to set forth minimum requirements as
general criteria for the design of water supply systems.
Specific criteria or directives for a particular application
are dependent upon existing facilities and/or their projected
uses, and will take precedence over any criteria included in
this section.

General criteria for water supplies, including (a)
acceptable sources, (b) Tine pressures and flow rates, and (c)
flow duration, are covered in National Fire Codes (NFPA
Standards, Ref 1) as follows:

Standard No. 13, Chapter 2: Sprinkler Systems
Standard No. 14, Chapter 5: Standpipe Systems
Standard No. 16, Chapter 3: Foam-Water Sprinkler Systems
a fi - I .Standard No. 24, Chapter 2: Outside Protection.
LT Section 5 of TM 5-812-1 (Ref 2)

o Also applicable are TM 5-813-1 (Ref 3), TM 5-813-2 (Ref
4;, T 5-813-6 (Ref 5), and Chapter 12 of AMCR 385-100 (Ref
6).

o General criteria for water tank installations are covered

" in NFPA Standard No. 22 and in TM 5-813-4 (Ref 7), while

~criteria for centrifugal fire pump installations are covered
~in- NFPA Standard No. 20, NFPA Standard No. 24, TM 5-813-5

N (Ref 8) and TM 5-813-6 (Ref 5) cover general criteria for
’ ‘installation of yard fire main systems.

P RS g
J

‘ '7Water‘8upp1y'Capac1ty

Lo ‘J?,The water supply system should satisfy the following
C . c.criteriar - :

"lu.; Supply the flow rate required by the individual fire
protection system (or combination of systems likely

5~




to operate simultaneously as a result of a single
incident) needing the greatest flow rate, at the
pressure required for that system.

2. Supply the flowing pressure required by the
individual system (or combination of systems as in
Item 1. above) needing the highest pressure, at the
flow rate required for that system.

3. Have the capacity to provide the total water volume
(flow rate x minimum flow duration) required by thé
system (or combination of systems as in Item 1.
above) with the greatest such requirement.

4. Where the fire protection water and domestic/process
water are supplied by a common system, any
domestic/process usage that cannot (or must not) be
curtailed during a fire should be considered in
conjunction with the criteria discussed above.

5. Plant procedures generally do not permit the Plant
Fire Department to enter a production area to fight
a fire until it has been determined by responsible
personnel in the involved area that there is no
further danger of explosion. It can, therefore, Le
assumed that hose streams in a production area will
not be used during the time that a fixed automatic
extinguishing system is operating in that area.
Hydrant flow in such areas, consequently, should not
be added to the flow required by any automatic
system (in ltems 1, 2 and 3 above) but may, by
itself, be the controlling factor in determining the
required pressure or flow rate.

Existing ammunition facilities generall’y have water
systems supplied from deep wells, storage tanks and/or other
resources with distribution system pressures of up to 552 kPa
(80 psi). When consistent with safety objectives and economic
considerations, new or altered fire protection systems at
existing facilities should be designed for satisfactory
performance with minisum modifications to the existing water
supply systeus, '

Flow Demand and Duration

Required flow demand and duration for amnunition plants
should be determined using tha criteria in TN 5-812-1 (Ref 2)
with the following possible modifications and/or additions:

-6‘
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1.

2,

3

4.

In production areas where plant procedures bar Fire
Department personnel while danger of explosion still
exists, hose stream demand need not be considered as
simultaneous with automatic system demand.

For ultra-high speed deluge systems directly protecting
a hazardous operation or work station and for hardened
water curtains in ramps, the required flow duration
need be only 15 minutes,

Water application rate (density) for ultra-high speed
deluge systems and hardened water curtains should be as
described in sections on Systems for Special Hazards
and on Hardened Water Curtains, respectively.

In a particular area, if each operation or work station

involving e:posed powder is provided with local
ultra-high speed deluge system protection, then
sprinklers protecting the structure and overall area
may be provided in accordance with criteria for
"Ordinary hazard, Group 3" shown in Reference 2. .

sample: Determination of Required Water Supply System Capacity

~In the following example of the determination of required
waterlfupply system capacity, four conditions have been assumed
as follows:

1.

2.

3.

The largest combined flow rate required by systems
directly pvotecting hazardous operations which might be
activated as ~a vresult of a single incident is
considered to occur in a ramp where two hardened water
curtains are activated requiring a total of 3.03 md/min
(800 gpm); required duration - 15 minutes. Also, no
building sprinkler or standard deluge systems will be
activated by this incident,

The largest flow rate required by any building -
sprinkler cor standard deluge system which may be
activated as a result of a single incident (other than
the one described in 1. above) s 2.84 wd/min (750
gpm) ; duration - 90 minutes.

Subseyuent. to either of the above incidents, and after
the water mains supplying the systems activated in 1.
or 2. above have been shut off, water should be
available for siumultaneous operation c¢f four liydrant

O70




hose streams at 0.95 m3/min (250 gpm) each for a period
of four hours.

4, Domest1c/process water requirements supplied by the
fire distribution system (see Item 4 under heading
“Water Supply Capacity") are 0.57 m3/min (150 gpm)
during the operation of the systems described in 1. or
2., and 3. above,

fﬁ s Cepacily Calcdlation (for conditions assumed above).
f? ' 1. Water volume_ required for 1. above: 3.03 m3/min x 15
- min = 45.4 m3 (12,000 gal).

2. Water volume required for 2. above: 2.84 m3/min x 90 =
255.6 m3 (67,500 gal).

3. Water volume requ1red for 3. above: (0.95 x 4)m3/min x
240 min = 912 m3 (240 000 gal).

%C' ;gﬂ | ‘ H 4, Total vo’gme required for fire fighting: 255.6 + 912 =
- : o 1,167.6 m® (308,000 gal) (use only the larger of Items
« ' . 1. and 2. abova - in Jhis example, Item 2).

5, Water volume required for 3. above: .57 m3/min x 330
min = 188 w$ (09,500 gal) (duration corresponds to
-duration of Icem 2. plus duration of Item 3).

- 6. Total water volume requirgd: (1tem 4, plus Item 5.) =
4 | | 1,167.6 + 138 = 1,35.6 > (357,500 gai).

Site Distribution Syste@_ :

The design of the fire protection water d’.tribution system
should, as a minimum, conform wsth the requirﬂments of NFPA
Stanuard No. .24 (Ref 1)+

The main 4istr1bution line shouid forin a comglete

~ sectionalized loop through the factlity cr any large area within
the facility, sized to-provide the tlows and | »essures required,
with flow from one dgirection only. In no case should the loop
- pipe stze ‘be smaller than 15,24 cw (6 in). la any arrangement
where a main or branch 0f the main is dead-ended, it shall be
increased to at least one size larger thun the calculated size
(to compensate for the Tiketihood of yreater sedimentation and
incrustation in-a desd-ended main). Wherever possible, the main
distribution loop should be supplied from two independent water

“8-
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sources, each of which can provide the required flow rate, flow
pressure and flow duration.

Protectiuon Ayainst Effect of Line Rupture

Wherever a branch supply from the main fire line enters a4
building, ramp or other facility where the possibility of
explosion exists, provision should be made to minimize the loss
of nmain pressure due to the rupture of the supply line in or
adjacent to the area of the explosion. A method to accomplish
such pressure loss limitation is described below:

A rate-of-flow device should be installed in the water
supply line to the facility upstream of any part of the line
subject to such rupture. The device should be adjustable, arnd
should be set to limit the flow through the line to a maximum of
120 to 130 percent of the calculated flow required for the
extinguishing system involved. The device must be such that any
operational failure will cause it to go to its fully open
position, In the event of a complete rupture of the downstream
line, this device will limit the flow through the open end to the
pre-set value, thereby preventing the severe pressure drop in the
main which could be caused by flow through the open end of the
ruptured line.

_ The rate-of-flow device should be located exterior to and at
a sufficient distance from the structure it serves to insure its
protection. When installed underground, it should pe enclosed in
a pit (pit shall be frostproof when required by climatic
conditions). A marual shut-off valve of an indicating type (such
as an outside stem and yoke or post indicatcr valve), sealed or
locked in the open pousition, should be provided upstream of the
rate-of-flow device to permit maintenance, and a test connection
should be installed downstream which will allow periodic testing
of the device's performance at its full rated flow. Provisions
should be made for the safe disposal of the water discharged
during testing, : -

Further discussion of rate-of-flow devices and examples of
their use are included in this report in the section entitled
“Hardened Water Curtains®, while Appendix C contains examples of
available rate-of-flow devices.
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EXTINGUISHING SYSTEMS

General

This section presents an overview of the various types of
fire extinguishing systems with a brief description of their
operation, and general criteria to assist in the selection of
the type best suited for a particular application.
Adaptations of some of these basic systems for special
hazards, and other specialized extinguishing systems are
described in the sections of this report titled “"Systems for
Special Hazards" and “Hardened Systems".

The standards listed below and/or referred to in this
section shall be considered to be minimum requirements as
general criteria for the design of standpipe systems, fire
extinguisher installations, and various types of installed
extinguishing systems.  Specific criteria or directives for

particular applications will take precedence over ary criteria
included in this section.

A. National Fire Codes (Ref 1):
1., Standard No. 13 - Sprinkler Systems
2. Standard No. 15 - Water Spray Fixed Systems

3, Standard No. 16 - Foam-Water Sprinkler aﬁd Spray
Systems

4, Standard No. 12A - Halon 1301 Systems
5, Standard No. 12 - Carbon Dioxide Systems
6. Standard No. 14 - Standpipe and Hose Systems
7. Standard No. 10 - Portable Fire Extinguisher
E. AMCR 385-100, Chapter 12 (Ref 6).
C. TM 5-812-1, Sections 5, 6 and 7 (Ref 2).
Underwriters' Laboratories, Inc., (UL) annually publishes
s Fire Protection Cquipment List (Pef 9), wiich includes
devices, materials and equipment approved by UL for various

types of fire extinguishing systems, with manufacturers' names
and addresses.

-10-
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The Factory Mutual System, (FM) annually publishes an
Approval Guide (Ref 10), which is similar to the Underwriters’
Laboratories' Fire Protection Equipment List, This quide
includes devices, materials and equipment approved by Factory
Mutual System for fire extinguishing systems,

Materials, devices and equipment to be used in any fire
extinguishing installations should be limited to those listed
in the UL Fire Protection Equipment List and/or the FM
Approval Guide, except where the item is in a category not
covered in these publications,

Automatic Sprinkler Systems

Wet-Pipe Systems

Wet-pipe systems are used where there is no danger of
water freezing in the pipes in the protected area or other
parts of the distribution systems, and there are no special
conditions which would require other types of systems. In
this type of system, water under supply system pressure is
released when the fusible 1ink on & sprinkler head(s) in the
vicinity of a fire reaches its melting temperature.

Where a small portion of an area (involving 20 sprinklers
or less) protected by a wet-pipe system may be subjected to
freezing temperatures, that part of the piping system can be
filled with an antifreeze solution. Provisions must be made
to prevent contamination of the domestic water supply, where
applicable, and for testing and maintaining the required
concentration of antifreeze, and refilling the system with
antifreeze after operation or leakage.

Some typical applications for wet-pipe sprinkler systems
in both administrative - and manufacturing areas in munitions
facilities are: ,

1. Office and toilet areas.

2. lnert material storage areas.

3. Bag making areas (bags for propellant charges).

4. Maintenance aress. ' |

5. Bundmg protection where hazardous operatwns have
special protection systems.

1.
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Dry-Pipe Systems

Dry-pipe systems are used in areas subject to freezing
temperatures. In a dry-pipe system, the piping network
downstream from a dry-pipe valve contains air (or inert gas)
under pressure. When a fire opens a sprinkler, the resulting
loss in pressure opens the dry-pipe valve, allowing water to
flow to the opened sprinkler. Since there is a delay caused
by the travel of the water from the dry-pipe valve to the open
sprinkler, a dry-pipe system should be limited to a total
piping system capacity of 2.84 m3 (750 gal) for each dry-pipe
valve. :

Dry-pipe valves are designed so that a given air pressure
in the piping system will hold back a higher water pressure
under the valve clapper. DOry-pipe valves are availahle with
differential pressures (water to air) in the ranges of 5 or 6
to 1 (ordinary differential) and 1.0 or 1.2 to 1 (low
differential). The low differential type 1is generally used
only where there might be a prob1em with debris entering the
system as a result of the carrying force of water at the
higher velocities associated with operation of ordinary
differential dry-pipe valves. To decrease the possibility of
accidental tripping, air pressure in the system is usually .
maintained at 103.4 to 137.9 kPa (15 to 20 psi) higher than
the tripping pressure. Most manufacturers of dry-pipe valves
have available quick-opening devices (called accelerators or -
exhausters) that may be used in conjunction with their valves
to shorten the response time of the dry-pipe system. These
devices sense the rate of drop in air pressure characteristic
of a single opened sprinkler, and either trip the valve before
the afr pressure has dropped to the trip level, or open an
auxiliary valve to allow the air to escape at @ more ramd
rate‘

Because of the slower response time as cumpared with a
wot-pipe system, dry<pipe systems should be considered only
where freezing s a possibility. Dry-pipe systems would be
used {n the same type of applications where wet-pipe systems
are used and there is danger of freezing.

Pra-Action ASystems

Pre-action systems are bhasically the same as dry-pipe
systeims, except that the water contiol valve is opened by the
S , operation of a fire detection system independently of the
. fusing of a sprinkler, Since the response time of firve
‘detectors is wmore rapid than that of sprinklers, water is
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available at the site of the fire sooner than it would he with
an ordinary dry-pipe system, It is also common practice to
maintain a low air pressure in the dry section of the piping
system, designed so that a small pressure drop due to air
leakage will provide a trouble signal, A pre-action system
should be limited to a maximum of 1,000 sprinklers supplied by
one pre-acticn valve.

Pre-action systems may he used for applications where
dry-pipe systems are required, but quicker response times are
needed, for example, in a long, unheated ramp. They are also
suitable where it is especially important to avoid damage from
water due to leakage or breakage of the piping system or
sprinklers,

Under very special conditions, a pre-action system may he
des1gned with a built-in delay bhetween detector actuation and
opening of the water control valve. This arrangement permits
an operator time to abort the operation at his discretion if
he can determine that there has been a false signal, or the
circumstances are such that the application of water is
undesirable,

Deltuge Systems

A deluge system fs essentially the same as a pre-action
system, except that the sprinklers or nozzles are of the open
type.  When the water control valve is opened by the fire
detection system, water flows through all the sprinklers or
nozzles in the system.

Hater contrel valves for deluge systems may be
electrically, pneumatically or hydraulically operated or may
be released by an explosive device,

NDeluge systems are used when rapid propagstion of a fire

~can b expected because of the nature of the materials
“involved, or where the confiquration of the structure is such

that heat from o fire may be deflected by drafts and,
therefore, might not actuate ordinary closed sprinklers
located ahove the site of the fire, '

Deluge systems as applied in munitions facilities are
generally of the ultra high-speed type discussed in the
section titled “Systems for Special Hazerds". Standard deluge

systems in munitfons facilities are most commonly used in

areas such as paint spray and paint storage areas.
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